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(54) [5IK©*«?] ^i/-fe>y*-RNA©PI)£, J¥L»:fe«fctf * d-:i^ 



1 

(57) [^R^CDISB] 

-asa&tfK&SBfl-OT C±Sf£©## >)AX9 1st? K 
£ U ^ K -fv -i v-{CmRNA£lg84$ 

y + •> 5? ? u * ? k A -7 - i tttt 3 # . 
^— 7' -7 -Y 7-fc«}:y$17'7 -( v-£fflt,»"C£— dna 



2 

* fc»©#!|$gw * o - i > ^ffi. 

[is*s2] m-^-'fv-as. * yAr-ou©-^ 
afe^tcssp^o-r <- ±»© 2 -?©## y a * ? k 
tc> w ? y xr a . n$g 1 ia«£©^a„ 

[W*S3 ] HI— T^V-AJ. 4>fc< £ fell* ^U* 

? f*»6 ft a# y AfsttftiM. * y Atraw* 

10 [ Hl*JS 4 ] iW y A ffitttt«ift#4>tt < 4 fc 2 -?©» 



V 



(2) 

3 

£T-&#y7fV-» (tf'JA) F 7 9 F ©— SBft&tf 
tc# U ASP53-©-r «C±fiiEO^# ') AZ i> uf? Y'pta< 

C4KJ:«J. ff-*t(|gaMBI££/£U 

mm*s j: o'»egDNAin«a *©n*tt©-»*J«w * 

[ m$q 6 3 m-^K-^ > v^m-mm^-c^M 30 
[W#i7 ] m-^s?^>^*^-^sp§©»-ffl 

*s»rj64SB©»n||IBa+-C»13 *lfc«MW&*tf. 

[»#B8 ] »-^5^v-3&t. #y A»$MaJ:C«<y 
Aas#©-r<'±)5fe©4>fc< it 2^©j?^ U*^ FtC" 

•^yy-fxra. it*Ji5Gti©#& 

1 n>m 9 3 * ij Asp^fc^t 'j 40 

A95^©-r< , ±ffi©d!>^< it l'XDXi'U^FfC^ 

•r^y^x-r*. sfl*^5ie*s©^& 

1 0 3 *— 75 -f < i tn* * u 

«WW>T <T»©il>tt < i & 1 * * U*? F*>6ft5# 
# 'J Afflm«rtH«**tf - Wm 5 £«©£&. 

[3t*B 1 1 3 "J Affl*HW««*i^tt <t*>2o© 
jH*0fc5ti'U**F*>64*. JSiofeiE©#i£. 

[flMEK 1 2 ] y AflMUMraftP 3 ' - NV£^tr 



^2 843 675 

4 

fcttf 5 * * -> y r y -»t? h * . »*mo* fc ttisatt 
©#&, 

\wm 1 3 ] m~7v j -7-it'ptsi < i fcux * 
^F3*>6tt*. s»*^iofa«s©m 

[M3f8f 1 4 3 A -7-ifi'PU < i *> 6 X ? 

^f*>64*. s»*Ji5sa*s©m 

[N*Q1 6 3 S&:i:/^-?-©X*L<*?FgW5 

tt*iii3fe*g©m 

X f U*? FK3WWIEx> F X d» UT— KBBWWttft 
£tr. «^«5laiS©^ffi 0 
[HW<3I 1 8 ) m-7v A -?-is£vm-7v A -7-<D 
'Ptz <ti>l nmWSD* y ++'>5? ^ u^-? F*i 

6% n#ii!5tat?©m, 

d d» u * ? FBdt -r sa^©^- y =f -r** •»? d> 

U^-^-F^T-^^ty, »#3Bi85SIS©m. 

[»*3i2 0 3 a»©=j-y^**^»i'u**F*© 
fi^©^y^f t ^+»>j?i'U^?- f»-?-*j »«c s 5? ^ u 

*^Fro«**r*. w#MBtt©m 

titt. It$qi5e»©^. 
[1*^2 2 3 3 *-WBB»aB!i|i©ffl4©Jtt 
«*»©fffi*fc«U^il|^iWBSI!MRatfi©J|l> 

[M*a2 3 3 dMfPs©«K*«20ttMttT«:UTS<f 

©iiifai?i*!i< y ^ v — fe** * -f > y t ^ -> 3 xct 0 

[»*®2 4 3 dNTPS©igg*|5j2yMK:bT-S^©it 

-rs> M*i5!a«!t©m, 
m*i5i8tt©^£. 

[fS*52 6 3 »-«l!tt«)»i0liSiail!»>6«cO. *l/ 

[W*3I2 7 3 »-ti*ift^«HI*WJ^-Ji 
M«Wlffl3&>'&©ffl* ©«(■*»* ^ n-Mfc-r 4IS 

*stf. w*ii5ia*B©m 

[11*512 8 3 ^'JTt 1 ^^ (*yA) F^i'h©- 
a5^3EO*K:KSP»<D-r <±*©*>P y A » * 3 1 Fil> 

<tfc 1 otc^-^^y y-zx-rs. ^<i&io© 

4>& < i 1 o©^- 1 y aft+f^ d> F 
F. 

[H*I2 9 3 'Pt£ < i <> 1 -3©sS-* 'J d'^^ + i'X 



(3) 

5 

instrvw. #>)a «w©-»»afec«cM$&©T <• 
-f^. ^*«28iei8o+ F. 

i>Us|-*F#. #yATOD-^#&WC»SK}-©-f <" 
q|2alBtt©+» F. 

[f»*>B3 M y^tf+i^i'l'^F'*!. ii> 
&<4fc 11* i>U**K 'M fBttttMtt. *$ 

J: o'tf y a * iffitiriRtto-i- CTft©ii>«c < t i> 1 * * u io 

F>&>&tt$##y AtMWraWfeStf. «*3B2aE 
(BO** K 

[«3»S3 2 ] m y Attmmmt&it < t *>n©» 

«*5J»a»6*^ If*ig3aieig©+ •? F. 

3 3 ] AffiffiMM*s4>tt < 4 & 2 ■?© 
jfeR* * U** F*»6fcS. W*Jf 3HHIS©* » F. 

[M$g 3 4 ] y Attmmwt 3 ' - w$str 

t3:7 ; t+->77 :; ^>'>. ft+^;y>. 7***^ 20 

*JB3l*fc«32i2K©*"j> F. 
[M$J|3 5 ] m-t <) f^t? 
<&4>i3**l/**F*>6tt*. HUMtalBtt©* * 

F. 

CI»3(8B3 6] *y:Jf^*S>**U**FJO«<Mc 

< £4>6 2 ^U^F^teS. W*S28lSi£©^^ 
F. 

[«*S3 7 ] y =f^*i/2 i> F#4>fc 

< ifc9 2 5'U5}-^K^e.^-5. !W?]B28iE«©** 30 
F. 

Cl»*i3 8] WZ+yrff'tf+J'JKd'Utf^F©** 
U**FeW#?>*A{ciW?3*iS. «*3S36iBIS© 
*» F. 

^Zl^'Jrf^^+V^^U*?- F*©2 i'U*? Kg^iJ 
36*. »lSnfcffiS©K?>J**tr v »*B288BIS©* 9 

K 

trt*JS4 o] *-*y=f 7***5/* *u**F*fc« 

m-*<)3?t*>szt>l<*? FC^U+^FE^J 40 
ISIS©* ?» F. 

iimm i ] y:*?^*^** i/**F*fcit 

Urn* y rTf 1 **^* * U** F#. &ftlie?IJ©mRNArt 
v F. 

J||-*y:J"r*+J/**U**F©d>tt< £4>l-b#« 
&©*y ^7***^2 *U*?F^6&&, Mt#gt2flE 
tS©* 50 
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6 

[IUJB14 3] tHR©*y=*7 < **l'**l'*? 1 

DJJi-u^? KB^"J*W-rS^©^ , ;=f7 r *+^2i' 
u+^F^tdtf. ii*^42ie»g©+ » f. 

[11*54 4 ] «&©# ') Utf? F*© 

ffl*©tf y =f^+i/2 £ F'#?-#gft£2 i> U 
**FE7U*#rs» «*S42ffitt©+7 F. 

[M&314 5 } »-* y rf^+j/jf * U** F**. T 
„ MG.T, , MA.Ti i MT.Ti , MC.T, , UCJi ,»,T„ MT.Ti , MCfc<£ 

tf**i6©ffl^BW>6tt*»*>63KI?3*iS. 11*528 

tets©*"v f. 

[il*JI4 6] Sn^yrf^+i/Ji^U^^FJSJ. AP 
-1 (E5>J##13) ,AP-2 (EPJ##14) .AP-3 (IB 
^##15) ,AP-4 (I2^J#^16) ,AP-5 
7) *J:CF*ft6©E^fr6ft'58f*»&»RSft3. 
if*ll28fE«©* » F. 

[M*547] |fi^^7r-, >J^'-^ F 

7>Xi> y fe\ cNTPs> PCR^'"y7T-, WMrn 

a ?y=>-y>. **»J:C«MMftl4©5%©»io« 

±*dtr. st*3B2aa«©=f » f. 

[W*S4 8] 3 iNBAi^eiriWA^IK^SAiA© 
*ai*dtJ. »*l28Ett©*» F„ 

©mRNA^T"©??^* fc « U 1/ * tmt 6 tcibom- * 

vis*?? (D&mi^mzsts . ft*^28iai!{© * » 

F 0 

^^©#« 

*HWttl992¥3^1lB{Cia«3tl)fc»lll*©*affl 

1^07/850,343^©— SP^JSUISI'C* S„ 

f|<7©mRNA©^mja*JJ:i^d'0-->^ 

«B«P© Jl&F©}Stt« 6 ©mRmte<fc o'g a»a 

©aatejr^sccsniii^n^. itfE^^w. flni^, ^ 

W. ^fc. ttitffiS. ■fe;U"y--fi>;i'©3ifT. teit?a^ 
g|,**fc»*aefe«*i J:affl6©*6A©tt«©J: ^ ttmm 

n6©»^«©^w. tej;o*±ia3ig©ic;fflKffifii^ 

Pt?Ll!)Wffl!a«^15 ,000©S^C SmRN^B^J*^^^. 

3-o©u^^©^ ^©—o'c^rs. 

-315© rftS!ij mRNA^Sfflia* »)»10, 0003 t-fffi 
$^3,000^^4,000© rifiBftj mRNA{Jffl)ta*fc!3i^ 

3oo~5oo=i f-iSfiEL. *or»ai,ooo© r** rjS^ 
r&t^j *€>i»tt r#)^j mRiw«fflflSS)rcf)$5ji53f- 
ffffi^S. ™^*jJ:0'fi«S©mRNA(cJ:fj^sns 

^©ae^wciiis nfe § * &«««: j: o o 

o-XkSn^* "yA^yi; (sambrook) 

6, hblecular Cloninp:A Laboratory Manual, Secon 



(4) 

7 

d Edition, Cold Spring Harbor Press, pp. 8.6-8.3 
afi^0f^*fcBge»K^i>ri»< 6*>0fclJi# 

tcfflfflWDNA, ( r ctmj ) 7^7 »;-(d«*t*s 0 
0*5 ' y >^^-ry^^ur— tfH ( rRNAase 

4lS3h5cDN^mRNAS5(I<D5' *«8*^ 

JWT5' ^©E*J*i'B->{fc'ra. a« t CDMA® 
cWA»D3' *JSB*-5t;UF5>^ 
7*7-#KJ:<M#fi£jS3*i. SSfflMIB'ftf*^** 

-fvAvStdg.?***/??- i/Mt $titt?4 
>\s%ti*Z&mv^Ktc»4 7V#4XL* •€* L"Cdna 

^-rAF^fiSSBSfcSW-CiSJSs, »ftB#**S 

±8t©^**5/^T-5^1/ h7^ F (tract) SrWf 
So + ^7-2^7* FB-f^b hoifcB 

-oy^+s/^^ut^FB^Jj^fficcia^o-^ 50 
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tctt 4 # * - t£ct Kcdna£ * o - > jff S c £ 
tcj;»3cDNA7^^7y-*««-rS. CCDXS 
B. ¥»*JB44C*J:5k:«IIHB»CcJ:0JHffc3tifc 

0H*TSci3Wr*s. ¥»*JB©atgB«a>r«|j* 
#fii»#. ctiB-«»jKRffiTBtti». a«ttfflsn 

S*ffiB, «BHB*BaE?iJ%d«f^«U>*-afcB 

*MWcDNA7 4 ^7 y-*i-fe;u 7 >f>*> 6^ Zfttc 
46. t^F^Tw TVW^y yY-tf— >a>fcj:<5 
SfaoaG^HSShS Sarg ent T 

D. ,1987,Meth.Enzvmol . .Vol ,152,pp.423- 432;Lee6, 1 
991 , Proc . Natl . Acad .Sci . , USA, Vol .88, pp. 2825— 2830& 

v-fmumz* tiTo£*j«3T*s. cDNACDtaffliM* 

^flcOr«»-rS. C<0-*MlcDNA», iF'M mRNA* 
fcB^-rScDNA7^^y^€ > f¥5Ci3&J't?*5. 
^ifficDNA^riS^fflSa^a * 6 CDMMOmRmi ^ 4f 
y#-fXS-i*£. ^^>jya'^3>8, tFo* 

^©#«B^IIIBS»*>Ln&t». 

«*B. ^<£^2SCD^y^7 r ^^^^^U^^ 
F^7-fv-4fla^-5*y^7— e*t*§ffiKJ:»3, mRNA 

BB«0T*fc. OioCOT^n-^tl/r, ®— CD^7 
-?-BmRNA©# y A f* ^ jkoswa y * X 2 U ^* ^ 

f ±«oKJij**tf«tt cc ^ ^ y y 4 XT a c 

£3&ST*SE3?»J*#*, J tbXmz.<D75 4v-\*&m 
<D (arbitary) Sfrfe-gts, ffiOT^O-^tCfcl^r, 
$-(7)7*7 V-CimRNACD^y A ^^^E^^tfgB 
ffl«c^-r^yy-fXT*CiJ&sr*SIB9*J***, *b 
rS-o^7^^-BffK©iB5»J*$tf. (tor^P- 

Ur^I10^7>fv-BrnRNA<D^1f 7 ^ (Kozak) BB^J 

**tfSMt 4~? x ) #4 %*tz>zbi$x% zrnmz^ 



i 



9 

Witt. *LxmiL075<tv-\*GMomi&& 
to. fl607^P-*CC*Jt^r, fg-<D?"5^v-Bffit 

S mRNA©«FSe<Dia^J i Hit ttifcm-otiffite&t** 
^— 4 v-ttnfti^iElK^ofcft©^^ -Y £ 

& 6 1$ 5 -fe JHf 4 £ ;KDX f- - ^ *6 J: e>'#H*f 
r #K cDNA©*f «K fc ffiffl 3 tl 5 'J * * ^ * £ U 

**F79^~r*s££«3Jh,&. m-o^n-? 
oWitcfcffifflsns+yrfrsf+s/^^u*^ f^ 

-fv--c*&£5E«3*iS. Siro^-f^-B. CO 

twins. 

$to«gctgot3 ft£ * y * * u** f 
77^7- rffsoj E^JB, ffi*©PJKSfcBSMK: 

mtbx, imomim7zoitmoT**i>'Z?u* 

i/^^Ut^ FSfcB-o©^**^**!/** F«r« 
»fc£toj:5«:a&3*ia#>. *fc««f3£OWH»«B 

* y:J^**^**U**F:/5^-B, S»» 
Utf? F^-f^-B. irf^c>W:/y#-f XTSE5U 
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7*7^7- L r mfWV<D cDNAlfl£ ffj J&T S :/ 5 
WWCClnl— A v-BmRNA©E^J£|nI— ©E5IJ£^ 
^-BmRNA£l3—©Ef6] (orientation) £WU BP%m 

rna£ tt^^'J^xifti^ift: BtBfiB I * 
J;H>' r/Wr/y^-YXj BmRNA*fcBcDNA4lli©ra©a|- 

y^*+^*u*^F©ffiSW£urffia3ns. 

^F^raRNAifeBcDNAi^^^y^X-rS r^ffj 
B. mlwSfcBc[>IAtora<D* , J^7 : a|- + V3?^U*^ 
F©&a*t#£D> *>o, ^0bT«;X7 7f 
(0£-3*fcBAfc-3) ©Jag##f^3ft£fififc<J: 

tm«©&# (etTKEUsn*) r*^£S«3n 

20 *yrf5?^U*^F^7Yv-BKto©mRN<V© Tn> 
ir>*y**E?'Jj t*St£j^6*va>5EW*£#5 

*E?UJ B, R^««fcJ:^«©1$lk*WTasa 

£ 0 a>-fe>-yxEy!l*$to^7-f7-(0*efflB. ffa 

30 CD^M^^ttfeJ:^M*©^r©niRNA^M>f ^y ^ 

©^ydr^+^^^u+^F^^^^-B, 105? 
FO*y ^7***^5? fU*^ F^-f v-J:»3 <> 

— *©*fi*ft5>^&*$>U** F 

<04o«4:©WftiB, «matp©#fflRNA*i^^ ^y it A x 
Tsoccig^a* y ^r^+^>5? * u^^ f^ 

(D»*«flII3-eS. 

y At"^;kd®-oa y * Fot <-±^©E 
•gtem—otvJ'fx^i'zzi'** v-fvAv-zm 

CD7*^ ^ ~?-tm~* y rf-f ^ U^-^ F^ -< 

so »4L^«acc*si»r, »-©^^^-B#yAf- 



31 

4)1®* <T ±*©mRNA^Jfc^ 47*)if4X*hZbifi 

4fc 1 U**F£^K ^ ilfiAf^HC^'f 
7y*-fXT5 5' *tt©4>&< 4t>lL5?^l/ + ?F* 
dtf, 35£&3' *y^tf*^**U**FBd>&< 
<hfcU**U**F©S3jWff*U<* 20**U**F 

^©f < ±»©mRhwi3?»jtc^> ^ y ^ x-r a c i^t? 

SS + y st"**^*^ U** F©3' ©2*£U:t* 10 
F*£tf„ #*1/<B. 2 o©#y A U * 

*F*svNr*5#L *©RL VBf^ + S^f^U-h 
(dA) , 7***^7- U-F (dc) , SfcBr**^ 

>^^U*-F (dC) rfeO, *OTNB* 3' 

U#*F#d\ dG. dCSSfctt^ + S/?? yi/- h (d 

5' -MINI NV (ge^J#-^l ) *C&£ 0 2X£U 

**F©ftJBB* mRNAi^CD^UAr^JKDMOififeSP 
# (junction) KfcWSS— ©:/? ^-©ftH£0 & 
IBIOcSftU iE«&*y;J7***S/**u**F©afe 20 
^^3ftS:nfWV^^^yy^X»^jEMK:M^ 

=¥- (»4?v v F) swiassh. iKi^iaK«c*5t^rfc^ 
^y#-fX3*ifc**©cs. *?*u>IB«fcfci>T 
b, nm^i/^MtxKor ya- hoc^fa^n. *ur 

if— ©^7 *?~©12©#£ 5 SVlfB?U©C><!:OS:&K 

h^©S£, ttitNCCBl/lZ BPfe, §1f>^cp©mR 
NA©|^£i(i^^ 30 

»o*»(D«a(C*j^rtt. »-©7^-/v-©3' * 
SB y A ^ >{ )UD* < ±»©mRWE5»J«: A^ijy-f 
X"TSC43Wt?*S 1 U** F4$tfC<t*i"C*, 

-eur5' ^©i^^u^fb* yATVn^w 
^yy-YX-rsci*^**, bp^ it/^"?-b 

5' — 1 1 1 1 1 1 1 1 1 1 1 iv (S2^J##2) ^rW-S'S'C*^ 
5. #-©##yA*ffli^**^*#U**F©^ 
B. SmRNACD^^^g^^yrf^^^^^U^^ F 
<3D»4 3 6C«6*r**, Lfrbftfth, mRNAiB J»J i # y A 40 

7* ^ ^©aisa^cc ^ 5 ^ v - £ 7 - - y > y s # a fc 
»©**-* *i/**f©»sb, 7--y>f©«stt 

^U** F**»*U>. 

»03&i©|»tt(c*jl»TB. f&-©7'^v~©3' * 
38B;F y Af- 4)l<0* C±S©iriRl^FtlCC^ 4*7 } ) #4 
X*&Ctifi?SZ3)ZJLt®Z2l>*f-V4:'&&5&. . 
3 ' *Jfl^©£* * I/** F©tttoBjE*CC^ft^lI 

^yy-fxs*5fc«)©E5>jB. 8ansnfc*fflni«# so 
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# y AfflttW* * U** FfcHTS 1 3? * ^ kk; j: 
0(5T3*Sci*r#S. C©<t5tta-©^Y^ 
-©ffifflB, 4i6n/cfe:;l/7^ >K^$ft£mRNA©iB 

a&**y-->^fcBisra^&<* ^atm^© 
f <- ±»©nwiA©^ * y y -/ x-r a 2 «±© * * u * 

^Fi^CCS-C^-f^ifieffl-rSiftnWWSRJE 

* 6 ©kj&ikc * y * *i/>f*u*^F ©»3wefln 
-rs. -iiiniiiiiiw dew 

##3) B^RNAftC|S'& , i"afc*iC48©]JIJ^©S— ^ 
-rv-OttfflisjSir-SBf-C*"}, L"C\ #iL6 
titct*\'5 4i'tohi(m&z9 y-->^-TSfca&K;^ 
fiftSlE©^*^^^?^*. 4o©gf4LT-^ 
0fcc © ^ > y a & 5? ^ u * * f £ * y =f 7"^* * 

is* F©ffifflB, SmRNA*KIS'i*5/cftK:48© 

B0^©5J£*K^S4fi»»Wa#JBStl/5«. b^O 
*#yAffl»fl«JE5ij3&««tOfi<ftSi, §mRNA 

^J%Wb. *bT9**U**F©fi3r**. Sf*0 
<B. »-©^5-r-7Hi*<Ta35?*U*^F©fi3 

-c^>o. *ur205?^u*^F©fi3"c*05S. 

(4©^fflCC4cJC^T, -«»{CB, **98B, #y7^ 

>a>^^ji>ge^jK/w ^y y-f x-rsci*( 

4 5C^u*^F, ^/c^'iTf^lz-^a^m 
EM©W**dtr»-^7 Y v-£fflc>fcaMB9©fctf> 
tCmRTWHSUyS: 7*^ 5 > 5 C 4 K <fc 0 rr«NA«:iaSS 

fc<fccf#«-rsfc*©*ffik:Hb ; c<D5z±w-7?4 

■7-Bd>&<ifel05?^Ut*F©fiS3W»*O<, * 

ur205?y u** F4-c©fiST*0 -*^©»S 
uc^JBttocfcc^rB, law 5' -m^tatt-nn (gE?iJ#^ 

4) B, »i^tj3&*GCrTTAT™c(E9>J»#5) r*s«t^ 

m&Z? : 7 4 s^^Ste^m-fitBfcfc^T-* 
»-©c»w^ffiR^cj:0ffi«3nfc 
^CC ^-©^^>fv-?:, W*.tfffiS©E*J 

— o©jgHftc*5( f *-rB, HKWCCB, *»?BB, cDNA 
»-ffl*£jitrSfc»fc*-*y rf^+^^^U*^ 
F -< v-*ffltirffi(E^©fcftCCmRNI«|j«JS:^5 
^^>yt>, *LrmW^31f^^E5(IillRWKBI- 
©EW**fa*-^7^v-%ffic^cowWriaTO» 
*^9-<5>y-raci*e>&s mRNA©imsfe J: o'#gt 

■f v - % 1 vt # y > ^ - -tfif ififfiw: d: cvn&VM* 

ztiffim**. 

ffSL^fiftlScctoCirB, S-teJ:^-©^^-/^ 
-B4>&< 4<>9>?^U*^F©fiSr*«3, 
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*F*T©fi<*?*S. ftt*F*U>©B, »-*J«tCf 
»-<D^7 v-*Sio* £ U** F©fi3tNfeS. 

6*. 9>^fcjW?S*i4*\ SSfcB. S&-©:75-f v 

WtcRI-cOiEPJSrdtf^-O^^^^-OiB^JB. 
mmnannwtcn $/cBI2^Jnnna 10 

NNATCG (E?«r-st7) £WT£, NB4o©f^*^* 

ffiOEffiCCfc^-CB, -iUWCCB, ##WB, ££tl© 
5 4 # y ^ -5 — tfiffifficc J: 0 cDNA4*t*I 

ffaL^)«ai(c*siiTB v m— j 

Bil>tt<ifc9 5?^Ua|-^F©fiS'C*0, tt^lU3 
XdH/tf^F©^-?**). *LT205?^l/*^ F*T 
<Dfi3t?*S. ftfc»*L<B. m-*J«fciy»-^-f 
v-BiO^U** F©fi3r*&. 30 

#4 U^CCM>TB> 4 v-B§ 6K»J 

IR»3W»i3W4£tf#. KEPIB. tt* 'J rff****' 
?9l>**V<D&$&'J>i*< £fc5X*U**FJ*ftlS 
■ttSfcftfiC, 7*7>fV-©#2:0lU02^U**F©$5 
Hfc#S*l*#>SfcB3' *fcB5' ©^-fft^ttttft] 

ffSL^JftlSCCfcC^B. ^"©^^--©SffiflJB 
7>#Afca&3*i5*>. SfcB»-©:/5-Yv-Bji 
!R3ftfcttS©li^J££tf#\ Sfcliiro^^?- 

BMi^$BeBi&u&3tr. 40 

ffioJifficctoorB. -ttWKB. *IBWB, IS-* 

■j =r r * * is * $ u * * f 75 -r v - zm c > tcmm*<D 

W4L^SSBKc*yi>rB. S-ieAC^I-^^v- so 
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B4>&< it^^U*? F©fi3r*9* tR>ifl>l3 
Z2l<t? F©fi3"CA*K *Lr20^^U*5=-FaT 
©g3-C£>& 0 ftfc#S0<B. S-fcJ:^-7 7Y 
v-BlO^U*^ F©fi3T?*5. 

KF*L^fflttt(c*j^rB, *-©^-f^-©KWB 
7>d^CCS!R3*i*rt\ *fcB»-©^^-r^-BH 

BfHI^$^Eftl&3&. 

ff*L^J»H(C*Sl»r, £tt©IH^J£WT£mRN/\©E 

?4 v~©j?$i,t,>io*£ u*?- F*(cffSEi>n*r<fc 
<, SfcB^yrf^+^^^U^^F^^-fv-Ofi 

3*d>fc< ±4>5*^u**F£r^a3#£^<:/7 
r<fci>. 

ffioEfflfcfcor, hRWk* ##HBB, 
SfSL^SSfilccfcorB, a-fc^^-^^^- 

B*J>&< <tfc9 5?^i/t? F©fi3t?**K tft>tfl>13 
^^W?F©g3t!**). ZbX20Z>?\/*? F*"C 

v-bio**u:** f©S3-c*s. 

«cc*jiirB. »iHisnfccDN«**i«3n. ^ccgfacD 

cDNAB, #yy^---tfi»«Sl£*y<tCf*--45J:^»-^ 

5»-fc<ty»-*y^f ff **i/5i^u*^ F^^Yv 

-©■fey h*ffifflrSCi36sr#S. »o*©«fi|fc;to 

9 ^ v - ©$flf BSSIBCC fe^ X mM 3 n 5 mRNA©IS: * 
itttStt. *btffiffl3tia^^^-©«8»*6, 

Cc, cDW*WBrafc»©Bfa©*ffi«:»^Cir»5E3 
n^>o ff*u«cc*$(r»r % «W©cnw#£tt#yr 
^y;uT5 Fy^m^tt^ffl^rw^^^iHis^ti 
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#f8W©#ffiB. Bfa^mRNAJ&cDNAiLTWl-rSfc* 

B l B, *l6M©*ffi*8KW«:ar. 

H2B. ES^XtBNtSWIB (A31) OWitfrF© 

H3«. mmmttcummBfm^^^mmm^m 20 

H4B. n If vZ^vA AP-lT^-fv- 
3 If tfAP- 1 ^7>fv- s 3 
If ^^-fv-te^AP^^Wv-, n-tf*^ 

*?J:iy r AP-4 7 r 9^^-, fc^tfntf 

4) *6ISI(3nfcB«^«TS**SIS«*jnr. Is- 

&cfei$3ft&. 30 
*g#3n. acccftgiaa (32.5*0 to^ms^ hi/c 

Al- 5W7^>*i6^O->ft3hfci'P->K l 0 

5' *4fl©8B»WBBM"C*S B RAl-5-fe;U5^>Bra 
s^^O'SS^tt^SftP 53 ( V Jt "') r-SBSte 

tcfr*m< C£C£<J:Ofat5(3ft£. 40 
ty^T^ + ^JK^Utf^FCDfiS #mRNA^(D!f$M W 

&t<fcD. il»B. ^yrf^+^^^U*^ FB20*fc 

£3ft£mRM<D$:£<gT3t!\ ^LT&mRNA£[5j;£-r& 
fcafrteSStt* y :*r ^ ^ F<D»**#ftl3 

*tt£B*Tr&& D ^ifi, pcRtc<fcSDNA#y*;u^* y x 50 
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A^tFf ^ 9 - 20©* * * F * & C £ *tffi?H 

Shtc [^'JTA* (Williams) 6, 1991, Nuc. Ac ids 
Res. ,Vol .18, pp. 6531- 6535] 0 

F ( "TK cDNA^X* F" ) ^^©HKi 
LZimLX. mRNA^©!RFSW^W^yy-<-b-^3 

^yrf^+i/^^U^^KOSSSr^l/fc. mRN** 

©iWrv w ^yy-fx^5j:5 ctiitR3 n/t* y =f 

* * * U * F 7"^ -f v-©fi3 * 6 e>132 9 U 

**F©Hrc£fb3i*. *Lr#yA"f-<;Ko±»o* 
«»c*si»T>w ^y ^utiij;^ (casRs tifc* y ^ 

~-y>^i&g#®Mr*o, ^briwtvw^y # 

Y X-fS * y =f 7***^2 U* * FBd>& < t &9 X 
* F<Dfi3©* y J^t^u* 9\s**Fifi#VAn 

3ft£ a mRNAfiia— CfriBlllllllMIIVN 
[BJWNI2] (T lx VN) ( 1) 4fi£3ft k ^LTcDN 

>«HitfWtr SfcabCciBB? (2) 3n^. 0 «T© 

-Kasflni/, ^uraw&aK^^^u+^FfciWfc 
(3) , ?MK^42°C(cffiT3ifr^rcD7^^v-^r 

--Jl/Stt (4) , ^Lr^C^K^:72 e CCC±tf'C^y 
^ 7 - tfCC cfc * »-© 7' 7 Y V - (Df#s^*^-r 
(5) . coiasaM¥*»9iil/r (6,7,8) , 
VS-©^^ -/^-CC J: O^W^y ^-fX3n 

^ns^-c, as»^jm»3ig3hs. 

as^tt^ y y 7 — * fc«flSMEtt# y -rf 7— 

fttftiBfte-r, *orf*fi^flp:gBa9?3tifc#y 

^^o^gccra-r^WT^WB, t^cDgfflcD 

*K?S3tiS 0 BaStiSiteO, *»W©*SB*6 
^6»6^yArnRMA(D*^C^ffl-r^C4^r^, * 

»fh(cJ:S^*fcB*J5S»«:»?l3hiae^© 
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TjgiS3ftfc# ; 1 1 1 1 1 1 1 1 1 1 ica ( "T al CA") [B2 

^UrE^JCTTGMTGCC ( H Ltk3") [IE 

^j#-Efii] ^iitRLr^yAf'^;ucD288^S^ ( "b 
p") ±«k:'W #>fX3tffco cn^oo^Y 

v - ^ "C JH& 3 ft 3 KM"? ^ XB 299b P r ft 5 . 
para. ai)Wftcfco»T^©sw«iB«©ftfl:-c. i 

OnqCDTK cDNA^* 5 K*flJt>r|gSS3ftfc 10 

-©fltbOK* 2.5//M©T Jt CA [iEW#9lO] , *>\J:CF 
0.5*iM©Ltk3 [BWSr^ll] ©iMt^-fv-^ 
l>5J:5K:£M3ftfc. **U**K ( M dNTPs") ©« 
lOOflk IP^^©200aM*P6 2,uMtCgM3ft 
fc. PCR/^^-*-B, SJGSX=g^30«fC94'C, 7- 

- y > i #r 42°c t * o xfas&tizxmifixffp 

T72"Ctr*ofc. dMTP©affi*5200/iM(Di*, 
fi©##MWPCRSWtlS?3ft, dNTPs(Oaffi*S20aM 20 

a*»©»sttB. m^vtwowmmmtmic j; o « 

S3ft, JW^Shfc*^X<DWRRIK>t3^BS3nfe. ft 
CDm-^ 7 v - 0ffiffl39Sffigj<D*#Stt * *l fin 3 it fc c 

pcmmm^m^v [a- 35 s] cjatp, o.s^m 

[a- J5 S] dATP (Sp.Act.l200Ci/rrmol) {CiOttiUS 
ftfc#, COCiB, tSfi^^rS^ 1 ^ } )T9 VfoT $ F 

Xffcffl2 

F£t£fcBOfco ^RNAfciOmRNA&J:, IE?f»t£W 
3 If 4 TiM^V^ (cycling) J , *fcB]fo?9fll«i 
#arc*S rpih (quiescent) J ©l^tlWv^X 
^^IB*6B0»Lfc. imbcttfmRNAfr*. TuCACE 
?|J#-^10] £7'^V~£t,-Ci£&¥3ftfc e T^CA 

0, -eLTSSI^BJ*»^K:35'CCc^-rc4fc<l:f3inR 
MC7~- Ltc. 3!<E3f5)£B, *nx-v^x©6 
JtaJpl-f -/ Jl/X(D3!K^BSR*fflliT 35 fl Ot:te^Tj|J5fe$ 
ftfc„ *©|fi£^3ftfccDNAB. H»HCfE*g$tl 

4sJ;e>*Ltk3 [S2?iJ##ii] offeETrpcitfciOWfiS 

ftfco T 1S CA[S^J»#10] ^7-fV-*S<ti^Ltk3 [82 
^J#-^ll] ^^-©flWBB* ffiffl3ft§TK mRNA 
4, ^ft^rrftN^^O^{bcj;^31tcMT^rtaSri 
>hP-;KCTS;TX mRNABfflJS*fc0tt3Q3 t*-T? 50 
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#ffifcfct>Tftifi&10Crt>6 500* 9 F©A£3© 
4ffl©irtRNArt* 50*> 6 lootfrfl 3 ft fc C t *s?H 6 #> i % o 

fc. ^-r^';>^»ifcB#±fflsacctec>ra^3ft 

W«f3hfcJ:0fe*»ttf3^3*ofc. ffitT^^Ci 
B, CaJHfcii^SffiCCfc^r^SftSTKiie^mRNA 
B, »T^3ftfci*J9, ^^*y>^*BIB©IW««ft 
^~C©&jl^fc3ft, EP^> t©^#™D<k5&Sft 
&mRN«4»(||*fcB*li^*aIffitt«:BEWl/Tl^ B 
I6JWW3 

Eft * fcBBW&JiStt v ^ X^ft^ffllS^ CDmRNW^ 
1MB. rcRHfifciO, T^CAtEWS-^io] y^v- 

ftfco mRNAB. T aj CA [IBMS^IO] £7*^>fV-£L 

riMK^3ft k *or*©iS»*JiS3fifccDi*tfi2MM 

CD dNTPsfc ct VilB PCR^* 7 ^ - * - £ ffl r PCRK J: 9 
tfiP13ftfc 0 -FCR^BDi^-^x>t/>^y;l/K:j:tl 
#S$3ftfc„ TX mRNAtJ, W^p3ftfcifc0, lE^fc^ 

n>ha-;l/?:SI#tbfc 0 ^io©HWft©iti(cBfto 
*>©ffi<0/O F^SfiLfc^, ffiOiWWKBfiMELa 

> F**#fiEl/ ; *LT»o*»©A> FBiEWWBliJj:^ 
^Jgfi6tt»IIS*-CSi&6U^^r«3H3tifc. 

IBB) i§e^ fci^tectOWSShSiteT, W 
*fJ3ft-Siif^, SfcB#BBl/^*aAS«&F-*|3I 

3 K ^ r 3 ft fc mRNA© # a - r. > ^ 
3 0©cDm, Hlfe, TK cDM\ iE^fflia^ "C©A«S 

3ftS-^©cDNA( "ha") , teJr^BJiJISfiRtttMa* 

r©^3S3ft^>-0©cDNA( "Tl") B. 
1 - 5CiCCj:0Di^-^x>^'>^yjU3Sj6ia<X3 

ft, ^ur 2^©a^T^pcRiitts*^ft j eft4o^'r^ 

JU, 20MM©dm-P5©#ftT"C, T ia CA [IE?iJ#^10] V' 
^v-fcJ^Ltl^ [SB^»J##il] 

»«c. rcRCCcfcOSO'tfitsSftfco SVWISftfcPCRS 

0*WI3ftfcTK cDNAJ*2o©a&SSlllBB*Cci:0?8 
{fc3ft, *LT^{fce»WjE»tt1f-^Xr*«CifcWl 
B3 ftfco 

SO^I3ftfcNi[IB?rj#^9] TA^U-x>^ 
i/XfA (-f>trhP^x>a) Sffliit^x* Fpc 
Riooo*cc^u->>ftL, ^LrS2^J^^SUfc 0 4, 
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?|J##9] B> HflfStifcitofK TMLtk3^^Yv 
-1545' Office, ^-O-CTJRWT^CA^-f -7-16* 

SW*tt«MlNi^ci - > fc^BHSRKWO ^ — f> 

^Ci*5ffWBB3ftfc. 4, S3£#flg-f mRNA 

«3ftfc»#r*H8U *UTNl©mRN^*#3B. ft 10 
Bffl©£9JtegE«3 ft fc28Sto<£ O'issv - # 

(i/->i*j<tCK3) , *or*«W»HoWI«Js6tt 

»^^^»±1^^14Wtoc>rft^fec^r4>#a 
U&o (u->2to<J:e>*4) . *tM£LT, KWtttliiifc 

->1 -4) , 2^3ft£«£^>V-lf>^P^ F± 20 

3 O© -fe ;l> ^ -f > iC tott & mRtW©^Jg©it® £l©t& L 
■feil^-f > ( M REF") . rasto^O'P 53 ©^** ( M T101 

-4-) %m>r-mm&mtitcwLf't)i> : 7j to 

i*rrsj^H(E»SftteREF-fe;i/7-{>T?*>-3fc Q ai- 

5 -b;l/7 >B^giaK~e&& 37°Clctot>T*git3 30 

ft, *LT37*CCCfcC^ig««, irRNA©IHtlir{C»gja 
gr&£32.5TI$Ctol>T24B#fH^7 b Ut. ^wo* 
&B, 75 A*?- "aif toJ:Cf5o©«fg3hft 

^SJI]0^7-fV-, M AP-l f AP-2 ) AP-3,AP-4 J S/c 

BAP- 5"©^ ■£©— o6*h?nSS-* fcBSP-^ A 

"nif^" 7*7^v-©gg?rJB, mRNA©»9?H)te8B 

S"^^-caJR3ftfc (ntf (Kozak) , 1991, Jour. C 
ell Biology ^01.115^.887 - 903) . BKHB&SWa© 40 

(degenerate) nlf ? -f v-£|3lB^tffll> k Cft 

6 ©gBJ*J tt 5 ' - GCCRCCATCC [ E?!I##12 ] T* 9, R 

**f©— 3©#*wrs. 

5 *o©^j£ S ft * C >^ v - ©EfllBWT© i to 0 
"C* S : AP- 1 BE#J 5 ' - ACCCAGCGAA [ga^JSHf 13] 
4* 0 ;AP- 2 B1S?»J 5 ' - CACCGCTTOT [Efll»#14] 
ftflf b ; AP- 3 BEW 5 ' - AGGTGACCGT [IffiW##15] 50 
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£W 0 ;AP- 4 BEW 5 ' • - GGTACTCCAC [SS^JS^ 16] 
£W 0 ; * LTAP- 5 BK?IJ5 ' - GTTGCGATGC [iaW# 

^17] zg?z> 0 cti6©ff«©iE3?»j©^-rv-Bffi 

3£¥3ft. *Ur*©3B*©cI»IA»-fflttPI^^-/"7 

~% AP^-fv-fcitfaE^lf vf-fvA v-©ff£ 
TT?. 2 jLiM©liTPsteJ:^±fS©PCR^^y-"^-4ffl 
t>TKRCC<fcOWI3ftfc. PCRSttttDNA^-^X^ 

l>< o*>©/<> FB^ft^ft©*fe;l<^ -Y>Kfci>TS& 
ofcU^l/^SShfc. *HH<fcOT % a-*?v2 7'?A 
^(D^aTr^ffi3httl^7Yv-*ffli^dSJ£ 
**IStt3ftfc. 4*S3ftftl^7-Yv-©*-CBcDNAB 
£f£3ft1\ C©CiliI^O^-f7-^ mR 

na*» 6 cDNA^©tf iHK^fi-c* 5 C i #IPj5 3 ft S . 

^^■7— fey J^~tns$titcmt<C{Q-oXm<D 
±g|Kt^Vfc S*Mil/-C, mRNA©^iT"C^7^V'-4 
fflC^cJSJS, to<£tfrJlf v^rfvA v-©^ftT-CmRNA 
ifttCAP- 14ffltifcJSl£4^*l/fc B mRNA©^STr 
B»^>f'7-(cJ:acDNA©*fiSB!tc<, *SC*B«5i 
Sft&C^7Y-7-©*'Ct>ifigB&*s 0 fcc<tA5e», 
niWVWitilllCC^BrASCi, to<=fc^ll^© ^'^ A 
BmRMA*> 6 cDNA^©itfp|(C^r * S C £. 3 ft 

^*K<fcic»IA^BraC*-^ry^Kttctt 
Sft. BP%. REF-feJb7-r>B*U->ltC7rSn, *fe 
;l/^-/>T101-4tt#U->2ftC5T3ft, 37°CiCtol^T 
^*3ft/c-fe>'L'^>r>Al-5B§U->3CC^3ft, * 
b X 32 . 5°CCCtoO >Ti§fi 3 ftfc -fe ;V v A > Al - 5 B# U 

">4^c^3ft^o 7^^v-©^B±ia-fe;u^>r> 

^ ^ ~f*7 A "7- to <t O'AP- 1,AP- 2 ,AP~ 3 , AP- 4, £ fctt 

AP- b^-fvA*?-*? HiLrffll^riaftLteSJCS 

B, 37 a CtCto^^r^#3ftfc-fe;l'^><>REF, T101- 

4, Al- stei^.s'CCctet^sestifcAi- 5©* 
ft*fttCtoCiT|gCcDNV<*->©*tlB«:fefce»Ufc. 
§*fe;u^^>^^©mRm©W§ t tocfc^nif y z^m? 
7-fv-*yj:UfAP-3^-f'7-*ffl^fcfiSB, Al- 
5 -fe ;U 7 > 4 32 . 5°C JCte ^ r 24ll#ffl*g* L /cii^(C m 
»3ftfc«F£©-o©^>F©«L4fefc6L)t*s. K 
^> FB^6^6ffi©rrf^Si^6BI£m3ft-r, IS 
^>KBH4t?K 1 il/r7nSftS. BP^, *»99©*ffi 
B, £#M*©-fe^-5 >^to^r53^ CC»3HSft5jtG 

4 riajE 3 ft fcrrRNA© ^ O - X > y 
32 . 5°CtCto^r Al - 5 -fe U /cig^CC© 

*«SLfccDNA(" X") *DNA^-^X>*/>^;U 
^6@iRU, ±ia©ito0 7"^-/v-, aify^ijj:ur 
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AP- 3*ffit>TBtfff*ILfc. BtfWiiS ft/at OcDNA 
l*»450bp©aW3tc^:*S4W'r4CijW«i83h, * 
o r >f > tr F p y x > a o ta 2 p - ~ > 4/ u x 7* a * m 

Si. K^P-^B^S' *JgCcT«SB=Hf'y^^'5 
>fv-20 v 3' *SfiK:T18aJAP-3^7^v-2i 

SilSJSSn, -e0"CCCDcDNACD3' *J8BEJW#S|19 10 

*5jri^GenbankC[)«^CCj:Si, K a <D3' SMfcfrfcOS 
K7 5-/«ia^J*(atr+^>aeaW7r s y- (ubc 

^fetDRBBPlTS ^BHHJUB, D.melanoqaster (>7 

sax*-) <DUKS*iioo^ll— -g-uruBc 

-4e^£75%[^|— -C*f3. -e-b-CggS.saccharomyce 

s (If 7#P^-f -fe*) (DUBC- 5l?fg<t79%[pJ— r* 

0 ; ^LTArabidopsis thaliana (7 5 1 F? % >* 20 

coae^f tiros' ^ffli^rj:^^. *5r& 

R#ffiB k ^Btf^^-^^IlB^C^O^CDmRI^O 30 

y^y~£x^y~^>:?t-£fc#K<^rt£ c cdna 

SKOfcftCcjSWtt^ * * - *«: * o - WtT S c tftv 
5fc«&tciBWtt^^*-*5Ci'cz->ftr*S w sag"* 

* * - * p ->{tzntccQmzs&nm®}<D*m£ 

?'p - :/BgS,ft©»iKfc J: tf^lSK: fc fflt > £ c £ * 

50 
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ydZZl,*? F<D;k3Bd>&< £4>6*^U*? Ffc 

cWWOfffiB* ±IB3*ifcifc»)v jfttt^^FOS 

5, SaPt'-(DcDr^(Dfca6cD^^ttDNA^y 

4**j8i>raiaT5c *s^b, kjm 

B, — SSffi (isothermal) DNAffipgS (Waiker6, 199 
2, Proc. Natl .Acad. Sci . , Vol. 89, pp. 392- 396) &Cj;9 

<©CCDJ; ; 5^Se^B^P->ffc3n, ^IT7 7 ; 

y - <dj > ^* - Fai-ciUficc ^# 3 nr c >s ^ > -fe > * x 

BffiW*dtoCi*SEI5E3tir^S. EW©COfiH¥B. 
y-(DSrU^>^--. SfcBI»aL/fc^>^- 

EM*wi"Sii>tt< tbutrxoy? 4-?-*m^xm 
> ^ >{cHr s n >42 >if ^iBMB*«ocia«3 nr ^ 

^ : SSM5 i P^>*^-'tf (Hanks6. 1991 Methods 
on Enzvmoloqv,Vol.200,pp.533- 546) ; ^ 

^xiiGT- ; i»?y ^>^-0Nflte^s&B (Miner 

6, 1985, EMB0 Dour., Vol .4, pp. 1609- 1614) ; UHr 

^SSK (Guiochon- Mantel 6, 1989, Vol .57, pp. 1147 
-1154) ; -feU ^T'Pf'T— : >7*Pf*7-*tf<D 

es^fe^riaig$nrc^sH2fe<i:c> # sH3F^^> (Pa 

wson6, 1992 .Cell .Vol 71, pp. 359- 362) ; -fe y >/ 
f-Pi/Vte^^P^*;*? t *--b" (Cohen.iggi.M 
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ethods in En2vmologv,Vol.201,pp.398-408) \ ^rA 

>? »; >? r ; >tt??tt:/n^>*^-iz (cd 

Ks) (fll&B, Keyomarsi6, 1993, Proc. Natl .Acad. Sc 
i.,USA,Vol .90,pp.lll2-m6) . 

tas-css. vtr>£tci l mmo$micmm& (de 

qeneracy) ©WfflBBraoa^-fe >1f *EM*£«Kt> 



^2 84 3 6 7 5 

24 

WT©E^J:5' -CTAYGClsfTCr [i^J##20] *fc 
B 5 ' - GTAYCCNTCC [ |2?»J#-^2l] 4 =Tf £ C 4 ifiV # 
5**. *(Z>IB. YB, ^'^^v-^-ecDfig-CffiSL/c 
«^<D^* + ^5«^U*^ Kcn*fcttdCT*f5. fix 

Ntt. -y>^> ( V) ffis-f>j/>«ffi©-r 

B, 5' — CTATGCnCTi 5 ' - CTPCQCUCKDE^. £ 
tdt 5 ' — CTATGCrTOCi 5 ' - CTAC<XJVGC<DU^V ^ 

3. 
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mm*% : i 

K?lJCDS$ : 1 3 

mom. : 

'Wtf-fe-f-r t^HK^J : N o 
7>^4r>X : No 
BBF'J 

TTTTTTTTTT TW 

sem-*t : 2 

BE?'J©g£ : 1 3 
BB»S : 

mwnmm •. m^m® s&d n a 

'W-ftf-f *7/i/K?iJ : N o 

T>f-b >X : No 

TTTTTTTTTT TTN 

BCyiJS^- : 3 
iK?iJ©:g£ : 1 3 

e?ij©?s : mm 
mom : -« 



'"^tf-fe-r-f ^BE^J : N o 
T>f-fe >X : N o 

TTTTTTTTTT VNN 

BB?'J§^ : 4 
B2?"J©g$ : 1 0 
mn<Dm : ftBft 

sura : -*m 

Wtf-fe-r-r *;bK?iJ : No 

T>f-b>7. : No 

NNTTTATTNN 

EFIJ#^ : 5 
K?lJ©&$ : 1 0 

: 

BB^JCOIOISS : ft!i©#K D N A 
'W'Htf 4 *^l/ffiyiJ : N o 
7>f-b>X : No 
W\ 

GCTTT/UTNC 



e»^£ : 1 o 
&n<om ■ mm 

Eyij©aa : mom®, ^dna 

'^tf-fe-r-f *;l/ffi?3 : N o 
7 >f-tr >X : N o 

NNNANNATGN 

E?'J#^f : 7 
E^'lCgS : 1 0 

mmom ■. mm 
mom. : -*m 

mqomm -.i&otm mdna 

7>f-fe >X : N o 
E?'J 

NNNANNATGG 

E^JS^ : 8 
E?'JcDg$ : 1 0 

wwm ■■ mm 
mom -« 



(16) Wft2 8 4 3 6 7 5 

31 32 

mwmm ■. momm £$dna 

/Wtf-fe-r-f iifr&n : No 
7>^-b >7. : No 

GCCACCATGG 10 

uvrn^ : 9 

SH2?|J0S$ : 2 6 0 

85?']®^ : c DNA 
'Wtf-br-f : N o 

T>^-t>X : No 

K9IJ 

CTTGATTGCC TCCTACAGCA GTTGCAGGCA CCTTTAGCTG TACCATGAAG TTCACAGTCC 60 
GGGATTGTGA CCCTAATACT GGAGTTCCAG ATGAAGATGG ATATGATGAT GAATATGTGC 120 
TGGAAGATCT TGAGGTAACT GTGTCTGATC ATATTCAGAA GATACTAAAA CCTAACTTCG 180 
CTGCTGCCTG GGAAGAGGTG GGAGGAGCAG CTGCGACAGA GCGTCCTCTT CACAGAGGGG 240 
TCCTGGGTGA A.AAAAAAAAA 260 

wzm^ ■ i o 

E?i]©fi$ : 1 3 

mwm : mm 
mom •. 

isyiioasi : n a 



T >f-fe No 
TTTTTTTTTT TCA. 

SE?"Jg^t : 1 1 
BE?|JCDS$ : 1 0 

mom. -. -#s 

Wtf-t-r-* *;i/E9"J : N o 

T >f"b >X : N o 
BSF'J 

GTTGATTGCC 

ffiyiJS^ : 1 2 
gE?ljODg£ : 1 0 

acoa : -*m 

K?'J© Wl : {fe<D$I? £fi£D N A 

7>f"fe >X : N o 

GCCRCaTGG 

BB^'JiS^ : 1 3 
BE?iJ<Ofi$ : 1 0 



mno® : mm 
mnm : 

E^CDSa : ft&OtSift aElcDN A 
/^tf-fe-f-r *;UBByO : N o 
T >f-fe >X : N o 

mm 

AGCCAGCGAA 

E?iJ#^t : 1 4 
BE?'J©&£ : 1 0 

80S : -*83 

h#oi>- : Ml* 

: fft©^®f £EXDNA 
'W#-fe-r-r *;l/E9»J : N o 
7>^-tr>X : N o 
EF'J 

GACCGCTTGT 

E?iJS^ : 1 5 
W.n<D&Z : 1 0 
E9IJO-S : « 

mnvmm ■. mom® n a 

'W#-fefM *;UE?IJ : N o 
7>7"fe>X : N o 



SE?'J 

AGGTGACCGT 

K?iJ#^ : 1 6 
mn<D&2 : 1 0 

mww. ■. mm 

mm : -*« 

E9!loa!S : fficoKK MDNA 

7 >f-tr >X:No 

GGTACTCCAC 

B2?»JS-t : 1 7 
SE?"J©fi£ : 1 0 

: mm. 

mom : 

: USUI* 

T>f--ir >X : N o 
H5?|J 

GTTGCGATCC 

mmn- ■. i 8 

E?'l0)££ : 4 2 



(20) ftm 8 4 3 6 7 5 

39 40 

mom •■ -*«B 

K^'JOD^SI : c DNA 

tf-fe-r-f ^HK^'J : N o 
T>^-fe>X : No 

mm 

GCCGCCATCG CTCTGAAGAG AATCCACAAG GACACCCATG AA 42 

■. 1 9 

SS?ij£DS$ : 7 8 

umom ■. mm 

mom : -#IB 

K^J©*!^ : c DNA 
/N-T^-b-r-f *;HE?IJ : N o 
7>^-tr>X : No 

GTTGCATTTA CAACAAGAAT TTATCATCCA AATATTAACA GTAATGGCAG CATTTGTCTT 60 
GATATTCTAC GGTCACCT 78 

: 2 0 
8E?iJ(Dg£ : 1 0 

ffi^yoM : mm 
mom. -« 
h^p-^- : mi* 

BB?'J©®Si : motm &PJtDNA 
'Wtf-feT^ #;U0"d?<J : N o 
7>^-fe >X : N o 



(21) #8*2 8 4 3 6 7 5 

41 42 

B2?'J 

GTAYGCNTGT 10 



K?'J#^ : 2 1 
8B?iJ®g£ : 1 0 

Mp*- : Ml* 

w,now& t&otm SJ&D N A 

T >f-b >X : N o 
GTAYGCNTGC 

[#2H] 



10 20 30 40 50 60 

CTTGATTGCC TCCTACAGCA GTTGCAGGCA CCTTTAGCTG TACCATGAAG TTCACAGTCC 

15 7 0 so 90 100 110 120 

GGGATTCTGA CCCTAATACT CGAGTTCCAG ATOAAGATGG ATATGATGAT GAATATGTGC 

130 140 ISO 160 170 180 

TGGAAGATCT TGAGGTAACT GTGTCTGATC ATATTCAGAA GATACTAAAA CCTAACTTCG 

190 200 210 220 230 240 

CTGCTGCCTG GGAAGAGGTG GGAGGAGCAG CKCGACAGA GOGTCCTCTT CACA5AGGGG 

250 260 
TCCTGG GTCA AAAAAAAAAA 

V-,6 



1*30] 



12 3 4 




BEST AVAILABLE COPY 



(22) 



#1*2 8 4 3 6 7 5 



5* 



NBAAAAAAAAAAA- An 



fmTTTTTTTTTT-5' 



\ 5' 



um inn itttt.ci 




NVTTTTTTTTTTT-5' 


+ 


5' -HNHNNHNM 







NVTTTTTT1 


I7TTT-5' 


5*-NNfMWNNNN 








♦ NVTTT 


TTTTTTTT-5' 





> 5'-NNNNNHNNN- 



-nvnnimm-5' 

-NBAAAAAAAAAAA 



♦ NVTTTTTTTTTTT-5' 



5'-NNNNNNNNN 
5'-NNNNNNttNN 



-NVTTTIM'imT-5* 
NVrTTTTTTTTTT-5' 

NBAAAAAAAAAAA 



5*-NNNNNNNNN 

5'-NNNNNNNNN- 



-NVTTTTTTTTTTT-5 ' 

MVTTTTTTTTTTT-5' 
NBAAAAAAAAAAA 



-NVTTTTTTTTTTT-5 r 
-NBAAAAAAAAAAA 



tWttUWWHWU 



4mTTTTTTTTTT-5' 
-NBAAAAAAAAAAA 



5' - GCCACCATGG CTCTGAAGAGAATCCACAAGOACACCCATGAA. 



GTTGCATTTACAACAAGAA 



TTTATCATCCAAATATTAACAGTAATCX3CAGCATTTGTCTTGATATTCTACGGTCACCT - 3 * 

VgGCCACTGGA -V 
A?- 3 



(23) 



1#M=2 8 43 67 5 



[*4H] 

"7^7 4*?— ^v** ov-,} i^vtr 

AP-I «>-i(-r^) KH K? . z AP . 3 Ap _ c ftp . 5 

1234 12 3 4 1 2 3 4 12 3 4 12 3 4 12 3 4 12 3 4 




7d> V<-i>(D%t$ 



(58)lJiSL/c#if(Int.Cl. 6 ( DB«) 
C12N 15/00 
C12Q 1/68 

Biosis Previ e w s 



BEST AVAILABLE COPY 



